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the pupil in the way of application to everyday business problems.
To say that such text-books are no longer available does not
answer the argument. If such things are desired and they are
not to he had, it is our business to make them. The teachers of
this city are able to do anything to which they set their minds.
Brief, vivid and suggestive essays, monographs or descriptions,
whatever they may be called, should be prepared to supplement
and enrich the ordinary text-books and laboratory work. This,
I think, is what more than anything else our high school course
in physics lacks. If this is done, I am confident that the pupils
will take hold of the subject with avidity and increasing interest,
not to speak of the greater profit.

THE RELATION OF PROBLEM WORK TO THE NEW PHYSIOS
MOVEMENT.

BY WILLIAM G. FULLER,
New Palts Normal.

The return to the "Natural Philosophy" of our fathers in the
teaching of physics is hailed with delight by many teachers as the
panacea for the ills of present-day instruction in physical science.
That there is a decided change soon to come, none can deny.
The course has become, in altogether too large a degree, a study
of technical details, having little bearing on the actual life of
the student. As an illustration, what degree of interest can a
teacher hope to arouse in the average high school girl by such
experiments as "Breaking Strength of a Wire," "Wheatstone’s
Bridge," etc.? When students are, obliged to perform experi-
ments of this sort, the work is done in a mechanical way, the
sole object being to get an acceptance mark as soon as possible,
and thus avoid a failing mark at the end of the term. Surely a
change is needed, and it is undoubtedly coming.
But before abandoning at once the whole scheme of present-

day instruction, let us inquire into the history of the course as
now given in the majority of schools, and discover if possible
the reasons for the conditions now existing. Undoubtedly the
old course in "Natural Philosophy" was one of the most popular
given, especially among the boys, and many were the exclama-
tions of astonishment at the wonders wrought by the instructor,
and many the enjoyable minutes spent in gazing upon the spec-
tacular experiments. Also the fact that the teacher did the
work of preparation aided in making the course popular.
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However, as the reports of the best experiments spread among
the students, and the same experiments when performed the next
year did not meet with the same degree of interest, the teachers
began to realize that something was wrong, and attempted to
remedy the matter. Since the lecture method of instruction is
adapted for mature minds, great difficulty was encountered in
holding the attention’ of the students except by constant sur-
prises. The fact that the students remembered the flash and
noise, and forgot what the experiment was intended to convey,
tended to stimulate the teachers to find some other way of instruc-
tion.
About this time the influence of Agassiz began to be felt in

all the sciences, and the need of self-activity on the part of the
student, as well as personal contact with the apparatus was real-
ized. This led to the introduction of laboratory experiments for
the students, a marked improvement in the method of instruction.
The teachers realized more than ever the indefiniteness and the
superficiality of the old method, and to further increase the effi-
ciency of the new system, introduced the use of problem work
in connection with the experiments. It was soon found that
the problems aided greatly in clarifying the pupils ideas, and
in clinching the physical principles involved, and this naturally
led to the introduction of still more work of this nature, until at
the present date we find the mathematical work predominating,
and almost crowding out the other phases of the subject.
A change of the present system is certainly advisable, but lest

the pendulum swing too far, and we abandon entirely the use
of problem work, in our haste to teach "Natural Philosophy^
again, let us consider the value of this branch of our subject.
We consider mathematics to be the exact science, and feel that
when a student can handle a problem and get a definite result
that he has a mastery of the principle that can be obtained in
no other way. For illustration, the electrical units have but
little meaning to the student until he uses them in concrete prob-
lems based on everyday applications of the electric current. The
idea of a watt takes on an entirely new meaning when the stu-
dent learns that a carbon lamp on a no volt circuit takes .5 of
an ampere, and consequently 55 watts. So too, the student
realizes that physics stands for something in the practical life
of the world, when he meets a problem of this sort�How many
of the carbon lamps mentioned above can be lighted by a 5 H. P.
gasoline engine under perfect conditions? Here is something
tangible, that even the girls will appreciate, and the gratifying
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results that every teacher has obtained from problems of this
sort, justifies the conclusion that such work is of value.

In choosing problems, great care must be exercised in select-
ing, not mathematical puzzles, or those involving a large amount
of computation, but simple direct applications of the principles
to be taught; always requiring, however, progressive reasoning
on the part of the pupil. In successive problems one point after
another should be brought out slowly, clearly and in logical
order. This progressive idea will surely lead to the firm reten-
tion of past principles and to the easy conquest of the new. Such
a group is illustrated by the following problems:

1. What current is a carbon lamp absorbing’ if it has a hot resistance
of 220 ohms on a 110 volt circuit?

2. At what rate is it using energy?
3. At 30 cents per K. W. hour, what is the expense of lighting a hall

using 50 of these lamps?

This progressive idea will also tend to eliminate one of the
greatest sources of waste, the effort of the pupil to solve prob-
lems without any idea as to the correct method to employ. I
have known pupils to figure for half a period on a problem and
be on the wrong track all the time. It must be admitted that
when students reach the physics class they should be able to
handle figures, so that the mental training must come through
the reasoning out of the method. I have found it a great saving
of time when taking up new problem work, to state a number
of problems, and have the student explain the method of arriving
at the result, without actually doing the computation necessary.

That enough science is to be found in the daily life of the
students for an excellent course in physics, is not to be doubted
for an instant, and many lists of suitable topics have been printed
of late. An ideal course might well be based upon the model
home of the future, that dustless, germless house, where a push
of a button sets all the household operations into full swing, and
the servant problem is at last solved. But, in order that affairs
may always run smoothly in even this ideal home, the lady in
charge must have an understanding and appreciation of the
details of the machinery. And if this be true, must we neglect
a phase of our instruction that is of supreme value in clinching
the fundamental principles, and making clear the technical points,
all too vague at a distance?
By all means, let us have a change in the physics course as

now given, but let us retain that most valuable part of our work,
which at once affords, not only the best kind of training in ac-

curacy, but the greatest development of the reasoning ability,
as well.


